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PREFACH

The purpose of this study was to preparc, to the Reglonal
Director, an objective and biologically sound assessment of
whether the Sonoran or Chihuahuan subspecioes of pronghorn
(Antilocapra americana sonoriensis ox A. a. moxicana) should be
reintroduced onto the Buenos Aires NWR,

The report includes information on historic ranges and factors
affecting the biological viability of each suhspecics, as well as
an assessment of the availability of transplant stock. A
scenario of expected cvents leading to successful introduction of
cach subspecies is presented, followed by a discussion of
decision factors. The full report 'is preceeded by a summary.

‘The study team which produced this report includes the following
members:

Steve Dobrott, Team Leader, Buenos Aires NWR

Ron Olding, Arizona Game & Fish Department

Richard Remington, Sonoran Pronghorn Recovery Team

Alisa Shull, Regional Endangered Specles Office, USFWS '
Stephen Williams, Arizona State Land Department ‘ (
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REPORT SUMMARY

BACKGROUND INFORMATION
HISTORIC RANGFE

Wwhile pronghorn did ocecur in the Altar valley, no conclusive
evidence was found to substantiate which subspecies, A. a.

sonoriensis or A, a. mexicana, historically occupied the Buenos

Aires NWR,
CURRENT STATUS

Sonoran pronghorn listed as endangered and restricted to
southwest Arizona and northern Sonora, Mexlco. Chihuauan
pronghorn is considered rare in Arizona, New Mexico, and
Chihuahua, Mexico. ‘

BIOLOGICAI, CONSIDERATIONS
PRONGHORN BIQLOGY
Habicat Characteristics

The Sonoran pronghorn is found primarily in the £ohoran
desertscrub vegetative community. The Chihuahuan”pronghorn
accurs in both semidesert grassland and Chihuahuan
desertscrub vogetative communities. The Buonos Aires NWR is
characterizoed as a semidesert grassland vegétative community.

Climate o

The climate in existing Sonoran pronghorn range is.extremely hot
and dry. Tho climate in Chihuahuan pronghorn range is generally
cooler and wotter, The climate of the Buenos Alres NWR is
similar to that of Chihuahuan pronghorn range.

Rreeding

- Breeding-in -hoth-subspecies -is closely associated with c¢limate.

Sonoran pronghorn broed in July-Soptember and. fawn in March., In
Texas, Chihuahuan pronghorn breed in August-~Qctober and fawn in

May-June, 1In New Mexico and Chihuahua, Mexico, fawns havo beean

reported as late as July and August,

Home Rahge

Home ranges of Sonoran pronghorn are generally large and probably
a function of limitcd availability of forage and water,
Chihuahuan pronghorn have much smaller home ranges attributed to
greater availlability of forage and water,



/

food Preforence

Both species secom to prefer areas with an ahundance af forbs and
high-diversity-of-shrubs, - -

Water Requirements

Water is essential for Chihuahuan prohghorn at most times of the
year., Sonoran pronghorn water reguirements arc much lower.
RUENOS AIRES NWR SUITABILITY ANALYSIS

Tho BANWR was determined by the team to be suitable for either

pronghorn subspoecies. An estimated 130 sections of the refuge
are currently considercd potential pronghorn hebitat. A

‘population of approximately 150-200 pronghorns could exlst on the

refuge with a good possibility of expanding beyond the refuge
boundaries, The arca of the refuge considercd best suitable for
an initial release is southeast of the headqguarters,

REINTRODUCTION SCENARIOS

AVAILADBILITY

A Sonoran pronghorn transplant would require caplive propagation
from animals captured from the current population. Beginning
with six to ten captive pronghorn, the herd vhnu]d expand to
forty animals in four to seven years. Until that time the herd
would be confinod to a breeding enclosure

Chihuahuan pronghorn would be directly released dnto the refuge,.
Approximately 50-100 pronghorn should be available immediately
from Texas, Approximately 30~50 pronghorns may heavailable from
the Gray Ranch in New Mexico. Gray Ranch pronghort,are

preferable because of apparent adaptations to a climate similar °
to that of the refuge.
‘¢

PREPARATIONS FOR RELEASE 0

Fencing

For Sonoran pronghorn; -a-700-acre predator-freé féncod enclosuve

would be required. For both subspecies, some modification of
other refuge fences would be nocessary to pormit fres movement

~ within the refuge, and to contain the pronghorn in some’ cases

where movement is not desired. v
Water

Some modification of exis tinq permancnht water sources may be
necessary for either subspecies,



Food Proeforence

Both species seem to prefer areas wiLh an abundanco of forbs and
high diversity of shrubss

Water Requiremants

Water is essential for Chihuahuan pronghorn at most times of the
year. Sonoran pronghorn water requirements are much lower,
BUENOS AIRES NWR SUITABILITY ANALYSIS

The BANWR was determined by the team to be suitable for either
pronghorn suhspecies. An estimated 130 sections of the refuge
are currently considered potential ,wronghorn habitat, A
population of approximately 150-200 pronghorns could exist on the
rofuge with a good: possibility of expanding beyond the refuge
boundaries. The area of the refuge considered best suitable for
an initial release i$ southeast of bhn headquarters,

\‘. /
REINTRODUCTION SCENARIOS /

N / L

R / '
A Sonoran pronghorn transpfgn' would requirs: @aptive propagation
from animals captured from tfle current populstiocn,. Beginning
with six to ten captive prondhorn, the herd should expand to
forty animals in four to seVen years. Until that time the herd
would be confined to a bﬁ7édinQ\PncJosure. . ‘,,‘y

AVAILARLLITY

Chihuahuan pronghorn would be divectly released onto the refuge.
Approximately 50-100 pranghorn should be avallable immediately
from Texas. Approxlmat ly 30-50 pmi:ghorns may be avallable from

the Gray Ranch in New Mexico. Gray\Ranch pronghorn are
preferable because of apparent adapt

‘tions tol a climate similar
to that of the refuge. : L

.
PREPARATIONS FOR REIEASE A

\

Fencing /

For bonoran pron horn, a 700-acre prndabor -free fenced enclosure
~ would be required. For both subspecies, some modificatjon of
other refuge fences would be necessary to pormilt free movement - --

within the refuge, and to contain the pronghorn in some cases
where movemant /is not desired.

Water

!

Some mod1F1cation of existing permancent water sources may be
necessary ok 01Lher subspecies.,
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“ Because no conclusion is posqlb]e on hiqtoric range, biologjcal

CAPTURE

Sonoran pronghorns ¢an be captured with the use of et guns fired
from helicopter, Chihuahuan can be captured by drive-trap
method, Capture would hc conducted by the state wildlife -

agencies involved.

MANAGEMENT

RBoth subspecies will require some predator control, but for Sornoran
pronghorn it will be more intensive and longer duration hecause

reproduct.ive success is wmore critical.

SURVEYS

Intensive surveys to monitor transplant success will be reguired
for elther subspecies, -

HUNTING

Hunting of Sonoran pronghoran would only occur after recovery goal
of 300 is reached and the subspecies is dcl*ﬁtod Chihuahuan
pronghorn would be huntablae, } H o :

1A

HARITAT MANTIPULATION /\’“5.;,,, ac?

Habitat manipulations to improve antelope habitat would have
similar diversity goals as for masked bobwhite. Prescribed

burning is perceived by the team as bhaeing hlghly heneficial for .
pronghorn., _ A

CONFLICTS .
Possible conflicts %nvolving the Sonoran pronghoﬁn'altarnativo
derive from its endangered status and include landowner
cooperation problems, hunting conflicts, and possibility of
interbreeding possibilities with other subspecies,

Without the endangered species status, the Phihuahuan pronghorn
alternative has no major foreseable confllctq'

R P -

- Gl

DISCUSSION t o !

consideratlions should determine the reintroduction decision. The
two major factors are the fact that Buenos Alres. NWR habitat and
climate are somewhat more similar to that of Chihuahuan pronghorn
than that of Sonoran, weighed against the need to establish a
second population of the ondangered Sonoran pronghorn.

No team consensus was reached on which subspecies to recommend
for reintroduction.



BACKGROUND INFORMATION -

HISTORIC RANGE

Historiec range is an important factor in ahy reintroduction
decision. Unfortunately, with the data awailable, it is
impossible to datermine unequivocally whether Sonoran pronghorn
Antilocapra americana sonoriensis) or Chihuahuan pronghorn (A,
a. mexicana) historically occurred on lands now included in the
Buenos Aires National Wildlife Refuge,

Much of the uncertainty about the Sonoran pronghorn's historic
range is due to the small number of specimens and disagreemant
over tho subspecies classification of at least one of those
spocimens,

The sonoriensis subspecies was named and described by Goldman in
1945, based on a female pronghorn from Sonora, Mexico., Goldman
also examined a female specimen from Fort Buchanan (now
Crittenden) in Santa Cruz Co., Arizona. Crittanden is just west
of Sonoita, Arizona. and cast of the Altar, Vallav

Goldman classified this specimen as A. a. bnOrienqls but noted
that on geographic grounds, specxmpn§"from southeastern Arizona
could be expected to show morphological gradation toward A. a.

mexicana.

IS

paradiso and Nowak (1971) say that "the femals from Crittenden,
Arizona, although probably referable to sonoriensis, appaars
Intermediate between thal race and mexicana in some chavaalers,”
However, Hoffmeister (1986) thinks this sp@oimen is referable to
A. a, mexicana. He says that "the skull is. larg@r than the one
Temale (type) of A. a. sonoriensis, yet thé speciwen from Ft,
Buchanan is younger than the type bpec1menﬂi Ho -also states that
the type specimen may be smaller than average far the subspecies,

Hoffmeister described the range of the Sonoran pronghorn as
"southwestern Arizona, south of the Bill Williams River and wast
of the Baboquivari Mountains" (Fig. 1). .
Hall (1981) refers the Crittenden specimen Ld A, a. sonoriensis,
‘Ho-refers to-a specimen from the base of the Huachuca Mountains,
approximately twenty miles to the east, as A, a. mexicana and
draws a line between the two to define theiv vespéctive ranges .
(Fig. 2). (8ince these areas are only twenty milo§ apart and dre) 'ﬁﬂ
b

one of southeast Arizona's largest portions of cbntiguous
pronghorn habitat, this line may bhe an artificial and arbijtrary

U”
separation,

Hﬂ

In their 1981 Sonoran Pronghorn Spocial Report‘Nq. 10, the 0“' L
Arizona Game and Fish Department included a chapter on the : ]
"Historic Distribution of the Sonoran Pronghorn' by Phelps and LR
Webb., The historic distribution that they present (Fig, 3)



resulted from examination of recorded observations of Sonoran
pronghorn and an interpretation of subspecies atfinities based on

acological criteria, They include the Altayx valley in
sohoriensis range.
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Figure 1, Distribution of pronghorn (Antxlocﬁﬁfa aﬁeficana-
1. A. a. amerxcana, 2. A. a. sonoriensis, 3. A. a. mexicana),
from Hoffmeister, 1986, Mammals of ArIzona, p. 349.

Carx's report (1971) of up to 200 pronghorn in the‘Altar
Valley comes from a report by Arrvington (1942) which he quotes:

"M, Manual King, owner of the large Anvil' Ranch lying

northeast of Baboquivari Pcak, has lived tn Altar valley
since 1885."

"He states that until 1902 grass extended throughout the



valley from mountain slope to mountain slope with only an
occasional tree, Antelope herds of up to 200 ranged,
principally -at the edge of the mountains. ~The last band he -~ =~
raecalls seeing was in 1yi6. Tt had approximately 30 members,

Only occasional groups were seen after that and none at all
since 1933."
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Figure 2. Distribution of pronghorn (Antilocapra americana:

1. A, a. americana, 2. A. a. mexicana, 3. R. a. oregona, 4. A. as
peninsularis, 5. A. a. sonoriensis), from Hall, 1981, The Mammals
of North America. -
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Figure 3. Historic distribution of Sonoran pronghorn, from
Phelps and Webb, 1981, The Sonoran Pronghorn, Special Report

Number 10, page 21.




Cary further says that "it is not definitely known if the
pronghorn of Altar Valley were sonnriensis, It can be. . prasumod
" they were, Thé easternmost range of gonoriensis has bheen placed
at old Fort Crittenden, Arizona (Hall and Kelson, 1959) some 40
miles to the east of Altar Valley., The Fort Crittonden
pronghorn, however, is most likely a transition betwoen A, a.
mexicana and A. a. sonorjensis (Goldman, ' 1945).

In summary, the border hetween the historic range of A. a.
sonoriengsis and A. a. mexicana appears to he somewheré around the
Altar Valley., No data exlsty to conclusively determine an exact
boundary. Most likely, an ihtergrade between the two subspecies
occurred in the Altar Valley, rather than a definite boundary.

CURRENT STATUS

Sonoran Pronghorn

Sonoranh pronghorn were a common member of Arizona‘'s fauna prior
to the twentieth century, ranging over most of southwest Arizona
and northwest Sonora and into southeast California. By the mid~
1920s the population had declined to approximately 100
individuals, and the subsapecies had been extirpated from much of
its former range in Arizona and Mexico and tota]ly extirpatod
_from California,

Within more recent years, Sonoran pronghorn numbers have remained
stable at approximately 100 individuals within Awizona, duwever,
they no longer occur in some areas which were part of thoir

historic range, such as the Papago Indian Resetvation, where they
have not heen seen for the past fifteen-yeaxSQ‘-

The Mexico population, estimated to be in excess of 300
individuals in 1980, had fallen below 100 individuals by 19835,
At this rate, it is possible that Sonoran pronyhorn could bo
totally extirpated from Mexrico-within the next ten years. The
total world population estimate for Sonoran- pronghorn had fallen
from 350-400 individuals in 1980 to less than 200 remaining hy
1985 (AGFD, 1987)., e -

the current official status for Sonoran prgnéhorn is as follows:

/1. International Status: Code of‘Fmderal'Regulations,
Title 50, Chapter 1 USFWS Subpart € 23.23, Appendix 1,
.41 ) October 1,1984, p235, listed 7-1-75,

\ : 2, Federal Status: USFWS Endangered & Threatoned wWildlife
& Plants, July 27, 1983, page 8, B50CFR 17,11 & 17,12,
Endangered, listed March 11, 1967,

oy \3. State status: Threatened Native Wildlife in Arizona.
T .
AR



Current recovery plans call for an increase in the population
within the U.S. to 300 individuals (average for a five-yoar
period) or numbers determined feasible for the habitat, Within
the currunt distribution--areas ot Sonoran pronghorn, numbhers may
never increasc substantially above population levels of the
1920s. A possible solutlon to meet recovery needs and effect a
]ong~term expansion of Sonoran pronghorn populations is to expand
their distribution into his Loric habitat,

0Of particular concern to the Sonoran Pronghorn Recovery team is
the possible intrusionh of introduced antelope into Sonoran
Pronghorn range. As California and Arizona continue to expand
antclopoe populations of other subspecies, suitable sites for
reintroducing Sonoran pronghorn may be limited or lost.
California is currently considoring the Chuckwalla Bench for
possible introduction of American pronghorn., Within Arizona, the
Papago Tndian Reoscrvation no longer contains pronghorn, and due
to severe overgrazing by livestock, that area curroently offers
_little suitable habitat, Arizona Game and Fish Department
believes that the Boboquivir{i Range prasents a sufficient
goographic barrier to prevent mixing of Sonoran pronghorn with
any othor subspecies which might be int1odunod Ainto the Altar
valley. ‘

The Sonoran Pronghorn Recovery Team belicves that the Altar
Valley offers the best suitable habitat east of current Sonoran
pronghorn distributions, They further Believs that releases of
American or Chihuahuan pronghorn on the fringes .of historic
Sonoran pronghorn range would leave little or . no possibility of
expanding the range of the Sonoran pronghotn while maintaining
the genetic integrity of the subspecies.

Chihuahuan Pronghorn

flistorically, Chihuahuan pronghorn were ahutdant in southeastern
Arizona, southern New Mexico, West Texas, and Chihuahua, Mexico.
Unlimited hunting, poaching and intentional eradication efforts
totally ellminated this species from souLheabt Arizona by the
1930s, .

The Chihuahuan pronghofn fared only a little hotter in Texas.
hccording to Hailley (1979), once extonsive numbers declined from

. 1880 until 1920, when they reached low point -in-that states Tn
1924 Nelson conducted a statewilde survey ond documented that

where estimated millions had occurrved forty years before, only
2,407 remained, The majority of these wers on a few ranches where
they had been protected,

Recovery efforts including numerous transplants brought
pronghorn in Texas back to about 13,500 in 1978, Roughly 60% of
this number occurred in the Trans-Pecos or West Texas Region and
were considered to he A. a. mexicana. However, that subspecies
is considered rare throughout the rest of its historic range and
except for recent transplants, it is absent in Arizona,
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The Chihuahuan pronghorn fared only a little bettér in Texas

Current recovery plans call for an increase in the population
within the U.S.. _ta 300 individuals (average—fev—a five-year
period) or numbers determined feasible for the habitat. Within
the current distribution areas of Sonoran pronghgfn, numbers may
nevor increase substantially above population levels of the
19205, A pogsible solution to meet recovery ngeds and cffect a
long~term e;;ansion of Sonoran pronghotn popgiations is to expand

thoir distribﬁtion into historic habitat, //

Of particular concern to the Sonoran Pronghorn Recovery team is
the possible intrusion of introduced antglope into Sonoran
Pronghorn range, As California and AriZona continue to expand
antelope populations of other subspecids, suitable sites for
reintroducing Sonoran pronghoxrn may bg limited or lost.
California is currently considering e Chuckwalla Bench for
possible introduction of American pronghorn., Within Arizona, the
Papago Indian Resorvation no longer/contains pronghorn, and due
to severe overgrazing by livestock/ ‘that area curiently offers
little -suitable habitat.,Arizqna/vame and. Fish Department
believes that the Boboguiviri Range presents a sufficient
geographic barrier to prevent wmiking of Sonoran pronghorn with
i?y other subspecies which might be intrgduged into the Altar =
alleye o it gl i e ¥y

valley offers the bedf juit
pronghorn distributions,  /They further believe that releases of .,
American or Chihuahuan progighorn on the fringes of historic s
Sonoran pronghorn range wguld leave Iittle or no poasibility of
expanding the range of thg Sonoran pronghorn while maintaining ,
the geneiiv intogrity of the subspscios. e
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Historically, Chihuahlan pronghorn were abundant in southeastern,
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Arizona, southern NeWw Mexico, West Texas, and Chihuahua, Mexico, "
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The Sonoran Pronghorn Recovery Team ﬁelieveﬁfthat the Altar ' Cren it
le habitat east of current Sonoran /ir .«
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unlimited bunting, poaching and intentional eradication efforts . . %,
totally eliminated/this species from southeast“Arizona by the . ",
19303, / | N L
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According to Hailey (1979), once extensive numbers declined from'.7..
1880 until 1920, when they reachedﬁlow point in that state. 1In
1924 Nelson conducted a statewide survey and documented that
where estimatéd millions had occurred fortyibefore, only 2,407 -
remained. The majority of these werxe on a é
had been protected,
7
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Recovery efforts including numerous transplants brought .
pronghorn ﬁn Texas back to about 13,500 in 1978, Roughly 60% of '~
this numbeér occurred in the Trans~Pecos or West Taxas Region and -,
were conﬁidered to be A. a. mexicana. However, that subspecies

is considered rare throughout the rest of its historic range and
except for recent transplants, it is absent in Arizona.

ew ranches where they ‘



Travino (1978) estimated that 500-600 pronghorn romainad in
Chihuahua, Maexico. Dobrott (pers. comm., 1987), rcports a
remnant population of approximately 200 pronghorn remaining on
the Gray and U-Bar ranches in southwest New Mcxicgo.

Barly pronghorn transplant efforts by the Arizona Game and Fish
Nepartment used A, a. americana stock from northern Arizona,

Populutions were established from 1943-51 north of Willcox, near

Elygin and in the Altar Valley. Substantial populations still

exist near Willcox and Elgin., The Altar Valley transplant, based

on only eighteen animals, dwindled to a few animals reported in

1977 on the north end of what is now the Buenos Aires NWR.

Recent sightings of three or fewer pronghorn have been raported

east of Arjvaca {USFWS, 1968), :

The Arizona Game and Fish Department has been active in attempts
to re~establish the native Chihuahuan pronghorn in southeastern
Arizona over the past six yoars. All pronghoyn released in
Region V (southeast Arizona) during this period were captured and
transported from the ''rans-Pecos Region of Tnxaq in 1981, 1984,
and 1986,

Aa the result of these efforts, new populatians have been
stablished in two areas of historic Chihuahuan pronghorn
hahiLal. An additional transplant in 194§ supplomcnrod an
existing population at a third location. In all, about 190
pronghorn wore captured and moved since 1981.
Tha Altar Valley has been considered by the Arizona Game and Fish
Departmont to be tho next priority transplant area for Chihuahuan
pronghorn. In fact, the Game Branch hasg proposed completing the
Altar valley transplant in the wintor of 1988.with Chihuahuan
pronghorn (Inter-offlice memos Olding, 198%, Brown, 1987, see
Appendix 1), .

S .itable transplant sites tor the native Chihuahuan subspecies
aro severely limited due to past transpiants of the amcricana
subspecioes, habitat degradation, development and uncooperative
private land owners. Already one of the recent Chihuahuan
transplants (Bmpire Ranch, Sonoita-valley) is in jeopandy duc to
a housing devolopment and will probably not sustain a viable

population for _more than ten to twenty years (0Olding, pers.

comm., 1987), The Buenos Alres Refuge stands out as the most ~~ ~—~ ~~
suitable site in southern Arizona to re-austablish a secure
population of the native Chihuahuan pronghoen.
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Trevino (1978) ostimated that 500~600 pronghorn remained in
Chihuahua, Mexico, Dobrott (pers. comm., 1987), reports a
remnant population of approximately 200 pronghorn remaining on
the Gray and U~Bar ranches in southwest New Mexico.

Barly pronghorn transplant efforts by the Arizona Game and Fish
Department used A, a. americana stock from northern Arizona,
Populations were “established from 1943-51 north of Willcox, near
Flgin and in the Altar Valley. Substantial populations still
exist near Willcox and Elgin, The Altar WValley transplant, based
on only eightoen animals, dwindled to a,few animals reportod in
1977 on the north end of what is now th® Buenos Aires NWR.
Recent sightings of three or fewer pronghorn have been reported
cast ‘of Arivaca (USFWS, lgqy /
/
The Arizona Game and Fish Dopartmeﬁt has been active in attempts
to re-establish the native Chihuajuan pronghorn in southeastern
Arizona over the past six years., All pronghorn released in
Region V (southeast Arizona) dur{ng this period were capturcd and
transported from the Trans-Peooq Region of Texas in 1981, 1984,
and 1986, /. ‘

\
\ !

As the result of these offorts, new pnpuld&:onq have beon
established in two area: of/historic Ghinyahuan pronghorn
habitat, An additional Yransplant in 1986 ‘supplemented an
existing population at a thlrd location.,” ‘Ih all, about 190
pronghorn were captured and moved since 188},

The Altar Valley has boen 'dwtxdered by the Arizona Game and Fish
Department to be the next priority transplant area for Chihuahuan
pronghorn. In fact, the Game Rranch has proposed completing tho
Altar Vvalley traneplan* in the Winter af 1943 with Chihuahuan
pronghorn (Inter- offxco memos olding, 1985, Brown, 1987, sees
Appendix 1).

\v

S,

Suitabhle transplanr sites for the natxvu Chihuahuan subopecies
aro severely lxmited due to past trandplants of the americana
subspecies, habitat degradation, development and uncooporative
private land owners. Already one of tho\ recent Chihuahuan
transplants (Fmplrn Ranch, Sonoita Valley% is in jeopardy due Lo

a housing development and will probably noLxguqtain a v1able
population for/more than ten to twenty yeaES\ioldlnq, pPers. —
comm,, 1987). 'The Buenos Alres Refuge stands ovut as the most
suitable site'in southern Arizona to re—sitablish a secure
population of the native Chihuahuan pronghorn,
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BIOLOGICAL, CONSIDERATIONS

PRONGHORN BIOLOGY

Habitat Characteristics

Sonoran Pronghorn

Sanoran pronghorn In Arizona are found primarily in the Sanoran
degertscrub vegetative community of the Lower Colorado
subdivision, the largest and most arid subdivision of the Sonoran
Dascrt., Mean elevations typically rango from 400 to 1,600 feet,
The Lower Coclorado Subdivision contalns numerous washes which
are dominated by palo vorde, mesquite, smoketree, and ironwood
(Fig. 4, 5).

Other plants are almost wholly obligate in these wash habitats
and- include desert willow, desert honeyauckle, and canyon
ragweaed. Shrubs occurring in minor water courses arc catclaw,
burrobush, wolfberry, and desert broom, Handier soils are
characterized by galleta grass and indigo bush, "The Creosote-
white Bursage Series is the most widoquread and iumpertant scries
of the Lower Colorado subdivision, White bursage baroly axtends
above the broad valley floors, while cruesote continues to hold a

position on the uppermost hajadus and pven rontlnuca on into the
mountains.,

The Arizona Upland subdivision of the Sonoran . Desert also falls
within Sonoran pronghorn range. Here vegetation mast often takes
on the appearance of a low woodland of leguminous trees with
intervening spaces held by several open layers of shrubs and
perennial succulents., S50 important are cacti in this subdivision
that Shreve (1964) termed it the stem succylent descrt,

The castern portion of Sonoran pronghorn range is characterized
by the Palo vVorde~Cacti-Mixed Scrub Series, cnntainingrhittle
Leal Palo Verde and Saguaro Cactus. o

Chihuahuan Pronghorn

chihuahuan pronghorn in Arizona are found in hoth semidesert
grassland and Chihuahuan desertscrub vegetative communities.
Mean elevations range from 2,500 to 5,000 feet, ‘The semidesert
grassland adjoins and largely surrounds the Chihuahuan Desert
(Fligl ()f 7)0 -

Tobosa grass, along with Black Grama, is the diagnostic grass
dowminant in semidesert grassland., In some vicinities drasses of
the Plains grassland such as Blue, Sideocats, Halry Grama, Buffalo
Grass, Plains Bristlegrass, Plains Lovegrass, and Wolftail are
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“Other plahts are almost wholly obligatd in' these wash habitats.

. mountains., - .

~on the appearance of a‘loy woodland of 'l
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Hebitat Sharactertstics

Sonoran Pronghorn

Sééoran pronghorn .in-Arizona are found -primarily -in the Sonoran
desertscrub vegetative community of the Lower Colorado.
subdivision, the largest .and most arid subdivigion of the Sonoron -
Dasent. . Mean -elevations typically range from 400 to 1,600 feet, -
The, Lower Colorado -Subdivision contains numerous washes which
arnvdominated?by palo verde, .mosduite, smgketree, and ironwood
(Fig- 4"\ 5). . /‘.“ K

¥ 7

and include desert willow, desert ho 4yshekle, and canyon -
ragweed., Shrubs occurring in minor atericourses are catelaw,
burrobush, welfberry, -and-desert bp om. Galidier soils are
characterized‘hy galleta grass ang/?nq@ga Bush. "The Craosote- . -

P

White Bursage Series is the most ide§groa nd Important series

of the Lower Colorado subdivisiof., white'blirsage barely extends ‘ U

abovae the broad 0a11ey floors, hi;e,ptagsggv;gontinums to hold a..- - T o

pos#tion—on~the‘upqermost bajqéas and even cbntinugsﬂpnwiﬁyp the . o
! R N2 T -

The Arizona Upland subdivis¥on of the Sonoran Desert also falls - ,

within Sonoran pronghdrn rdnge. 'He re. vegetdation most-ofte n-takes

[ nous trees with '

intervening spaces held Layers :
perennial succulents, ¢ impértant are”dacti in this subdivision S U

~ that_Shrevo 41964+7termnd{jt the stem suCculéﬁE'dGéért.'”

/ - N : oo o . P EN
The eastern portion pﬁ/Soné:an pronghorn range is characterized
Ly the Palo Verde-Cacti-Mixe Scrub Series, containing nittle——— T

'_Leaﬁ"PEIO“VEYBé"ané/Saguaro actus,

/ '\

. \ ' o T ! o . . o o .,‘ .
Chihuahuan.Prongﬂgrnr - SN AN S L
Chihuahuan bronéhorn in Arizona aré\ﬁound {n both semideseart
grassland and £hihuahuan desertscrub Vegetative communities,

Mean elevatiyns range from 2,500 to 5,000 faet. The semidesert

, . N ,
grassland adjoins and largely surrounds- the ‘Chihuahuan Desert
{Fig. 6, N : : ) N

Tobosa gyhss, along with Black Grama, is the &}agnostic grass o A
dominaq} in semidesert grassland. . In some vicinities .grasses of " S -

- the Plains grassland such as Blue, Sideoats, Hairy Grama, Buffalo

Grass,/Plains Bristlegrass, Plains Lovegrass, and Wolftall are
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mixed with the somi-dogert grasses,  oOften only Lhe tougher, Leus
palatable grantses soch an Hadry Tridens Flatt Grans, Red
Threoawn, and Burrowirass, are present or abundant. Dy tropie
stem amdl leal succulents such as sotols, boar gqrasues, agaves,
and yneeas are o well pepresenteds Taportant shrub component s are
wesquite, Mormon Lea, false mesquite, catelaw, and desert
hackborry.,

Py

Figure 4. Sonoran pronghorn utilizing the heavily vegetated
Arizona Upland subdivision of the Sonoran pesert. Photo by Nod
Smith,



The Chihuahuan desertscrub community ia characterizod by tobosa
and sacaton grasses, Understory associates are a number of
yuceas, agaves, and nolinas, as well &s ocotillo, catclaw,

condalia, and little leaf sumae, along with various opuntias and
hadgohog cacti,

Figure 5. Sonoran pronghorn in typical gbarcely vegetated
habitat. The Sonoran Pronghorn, Special Report Number 10,
page 34. '

Buenos Aires NWR

The Buenos Afres NWR is located within the semidesert grassland
vegetative community., RElevations range from 3,000 to 4,800 foeot.
Plants found on tho Buenos Alres NWR and known to bo utilizod in
Lhe diets of both Sonoran and Chihuahuan pronghorn are those of
the following genera: Ambrosia, Baileya, Krameria, Allonia,
Eragrostis, Hilaria, Lycurus, Eriogonum, And Kallstroomia (rofer
to Brawn & Towe, Biotic Community Map, Appendix 2 of ERIs study).

Climato
Sonoran Pronghorn

The current distribution of Sonoran pronghorn within Arizona
occurs within the Sonoran desert, in thco hottest and driest
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Figure 6., Scmidesert grassland in Sulphur Springs valley,
Arizona. Photo by David E. Brown.
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Figure 7, Semidesert grassland near Valentine, Toxas. Photo by
John 8. phelps.,



degert reglans of che atate, Durisg the hotrest part of the
year, daily maximums are typically in excoess of 100 degrees ¥,
and temperatures as high as 120 dogrees F. are not uncommon.
Winter months are generally cool with few days of low
temperatures below frewvzing.

The rainfall pattern within Sonoran pronghorn habitat is
bi-modal., Summer ralnfall results from usually violent
thunderstorms of short duration, produced from currents of
moisture moving across southern Arizona from the Gulf of
California. Winter rainfall is usually less violent, longer 1in
duration, and a rosult of fronts moving across Arizona from the
Pacific Ocean, Approximately half of the annual precipitation is
from winter vains, Annual precipitation varies from slightly
above four inches in the western portion to over nine inches in

tho castern portton of the Sonoran pronghorn range (Appendices 3,
43,

Chihuahuan Pronghorn

Chihuahuan pronghorn habitat lies #ithin_the warm temporate

semidesert grassland., This region la typically cooler and wettor
than the Sonoran Dosert.

Rainfall patterns are hi-scasonal, but summer moisture originates
trom the Gulf of Mexico and is more abundant -han in tha Sonoran
desert. Ovor half of the total annval avaerage rainfall comes
during the April~Septomber period (Table 1).

fAuenos Ajres NWR

Rainfall patterns of the lowor Altar Valley are similar to
patterns of areas where Chihuahuan pronghurn now occur in Mexico
and New Moxico. ‘

|
Breeding

Sonoran and Chihuahuan pronghorn have adapted to the climaon

_conditions_in their respective ranges, particularly with zespoc

to breeding, For example, fawning occurs during seasons of
maximum nutrition and cover, As Sonoran pronghorn roproduction
is timed to take advantage of spring vegeotation resulting from
winter rainsg, Chihuahuan pronghorn are likewise keyed to spring-
summer vegetation responses,

Sonoran Pronghorn

Breading chronology of Sonoran pronghorn is somewhat different
from that of other antolope, Rutting-activity begins in mid-July
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desert regions of the state. During Lhe hottest part of tho
year, daily maximums are typically in excess of 100 degrees F,
and temperatnres as high as 120 dogrees F, are nant uncommon,
Winter months are generally cool with few days of low
temperatures bhelow freezing.

The rainfall pattern within Sonoran pronghorn habitat is
bi-modal. Summer rainfall results from usually violent
thunderstorms of short duration, produced from currents of
moisture moving across southern Arizona from the Gulf of
California. Winter rainfall is usually less violent, longer in
duration, and a result of fronts moving across Arizona from the
Pacific Ocean, Approximately half of .the annual precipitation is
from winter rains. Annual precipitation varies from slightly
above four inches in the western portion to over nine inches in

the eastern portion of the Sonoran. pronghorn rangoe (Appendices 3,
4). \ :

\
\n
\.

Chihuahuan Pronghorn

Chihuahuan pronghqrn habitat lios ‘within the warm temperate

semidesert grassland. This rcqion ‘18 typically cooler and wetter
than the Sonoran Deserh

Rainfall pattorns are bi- seasona], but gsummer moisture originates
from the Gulf of Mexi@o and is moré¢ abundant than in'the Sonoran
desert, Over half of the total annual average rainfall comes
during the April- Geptember period (Table 1)

Buenos Aifes NWR -‘\

Rainfall patterns of the lower Altar Valley are similar to
patterns of areas where Chihuahuan pronghorn now occur in Mexico
and New Mexico,

J
3\
\

Breeding

i
i
4 \\

Sonoran-and Chihuahuan prongho#n - have. adapted to the climatic - ..

conditions in their respective ranges, particularly with rospect
to breeding. For example, fawnipg occurs during seasons of
maximum nutrxtion and cover., As\Sonoran pronghorn reproduction

is timed to takn advantage of spr\ng vegetation resulting from
winter rains, Chihuahuan pronghorn are likewise keyed to spring-
summer vegetation responses,

Sonoran Péonghorn

Breeding chronology of Sonoran pronghorn is somewhat different
from tWat of other antelope. Rutting activity begins in mid-July

15



Table 1. Divisional and Selected Station Long-term
Precipitation averages (1931-80).

Divisional April-Sept. % Oct.,-Mar., _%  Total
5W Arizona 1.89 42 2,54 58 4.47
Sk Arizona 8,26 60 5.52 40 13.78
SW New Mexico 6.56 64 3.74 36 10.30
W. Texas B.68 IA! 3.48 29 12.16

Selected Stations

Ajo, AZ 4.61 53 4,01 47 8.62
Anvil Ranch, A% 6.90 61 4.36 39 11.26
Sasébe, A% 8.88 55 7.26 45  16.14
J.ordsburg, NM 6.22. | 60 4,18 40 10.40

Alpine, TX 11.43. 0 77 3.40 23 14.83

and continues to September, coinciding with tho summer monsocon’
season of the Sonoran Descrt. Births normally begin in mid-
March, though fawns have been observed as early as February and
as late as May. Spring parturition colncides with temperate
weather and flushes of succulent forage.

Chihuahuan Pronghorn o !

The Chihuahuan pronghorn's breeding chronology varies in
differont poriions of ilts range, possibly in response to the
difforont-climate patteyrns, In the Trane<Paernx region-on Toxas,
rutting activity occurs from mid-August to early October. Fawns

are born from ecarly May to early June, coinciding with_ spring =
forage.

On the Gray and U-Bar ranches of southern New Mexico, Dobrott
(pers. comm., 1987) reports observing the first fawns in late
July with the peak fawning period In early to mid-August. He
helieves that parturition is keyed to forage production resulting
from the summer monsoon scason, a possible advantage to fawn
survival in that region.

In Chihuahua, Mexico, Trevino (1978) reports ho observation of
fawns until July, suggesting that the brcoding secason there
coincides with that in southern New Moxico.
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In Arizona, the poak fawning period for transplanted Chihuahuan
pronghorns from_the Trans~Pecos region i3 from mid-May to mid-
June (0lding, pors, comm, 1987), the same as in their home area,
despito the different climate pattern. Likewise, American
pronghorns introducod into southeastorn Arizona-in the 1940s and
19505 showed no substantial change in fawning period.

Home Range

Current studies indicate that home range size is probably a

function of habitat, forago and water availability, and weather,
rather than subspocies,

Home ranges of Sonoran pronghorn are quite variable and dependent
upon sex. Home ranges of from 15.4 sq. mi. to over 463.2 s, mi,
have heen observed (AGFD, 1987). wWithin tho northwestern portion
of their range, which is dry and Sparsely vegotated with poor
water availability, Sonoran pronghorn have larger home ranges
than in the southeastern portion, which is wetter and more
densely vegetated with more permanent water,

According to Buechner (1950), Texas Chihuahuan pronghorn
movoments of five to ten miles wore related to weather, fawning
seasons, and grazing conditions., - -

Pronghorn movements in southorn Arizona have never been
documented through observations of matked animals with the
exception of recent transplants. . Movements at those sites are
comparable to the observations made by Buechner,

Food Preferences

i

Sonoran pronghorn are known to feed on a variety of ,vegetation,.
Forty-nine plant species with a relative percent density of 0.1%
were found in feces analysis {AGFD, 1987), The diot of Lhe
sonoLan pronghorn using all fecal samples available from 1974-78
consisted of 69% forbs, 22% shrubs, 7% cacti and 0.4% grasses.
Other antelope within the southwestern United States were found
to have similar diets, - T T s e e

Chihuahuan pronghorn food habits data indicate that they strongly
select for abundant and diverse forbs when avajilablo. 1In Texas,

forb use totaled 63% annually and was highest from September to

February. Grasses generally comprise 5-10% of the annual total,

with the preponderance of use during the spring,

In New Mexico, browse use was highest in the fall and winter,

acaeording to Russell ()964), Hailey {1979) indicated it to be
the highest in June to August in Toxus, Browso use is probably
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highest when few forbs are available,
In general, then, arcas with an abundance of forbg and with _high

diversity of shrubs, and grasses should provide optimum forage
for both subspecies of pronghorn,

Water Requirements

The Sonoran pronghorn survives for extended periods in the
absence of free water, In fact, there is no documerted evidence
that Sonoran pronghorn readily take free water. However, recent
atudios found radio-collared Sonoran pronghorn closer to water
sources than would be expected randomly (AGFD, 1987), Individual
collared animals averaged 1,1 to 5.7 miles from a known water
source, Sonoran pronghorn appear to exhibit socasonal movement in
rolation to water sources, The average distance to a known
water source per month varied from 2,2 milas during summer ‘
months prior to monsoons to 4.5 miles in May, prior to critical
drought months, »

Water is considered essontial for American and Chihuahuan
pronghorn survival except durling pericds of extensive growth of
succulent forbs, Beale and Smith (1970) measured water use of
pronghorns in western Utah from 1962-1965, They found that
pronghorn did not utilize readily available watcr when forbs were
abundant, with moisture content in .excess of 75%. During periods
of usc, pronghorn averaged three quarts of water per day in
summer when forage was dry and about two quarts per day in
October prior to the first snow. - 'The highest intake ohserved
was less than one gallon por day. -

Most pronghorn researchers and managers agree that adequate water
sources are essential to optimum Chihuahuan antelope population
levels, and that onec roeliable source avery three to four milos is
sufficient. Pronghorn will take water from a variety of troughs
and catchments,

¢

BUENOS AIRES  NWR SUITABILITY ANALYSIS = .. = . . = B,

To determince habitat suitability of the Buenos Aires NWR for
pronghorn, the study team consulted the Arizona Game and Fish
Department's Guide to Formulating Pronghorn Antelope Transplant
Priorities in Arizona (Appendix S). It i3 used primarily by the
Department to compare potentlal transplant sites within Arizona,
Ratings by several evaluators are averaged and compared with
ratings for other areas to determine transplant priorities.

To establish a rough evaluation of an area's rolativeo suitability
for pronghorn transplant, the method includes 12 criteria, cach
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with a rating of 1 to 4, The maximum possible score is 48,

After familiarizing themselves with the refuge by ground and air,
tho study team applied the method to an analysis of pronghorn
hahitat, This evaluation resulted in a rating of 36 for currant
conditions. A potential score of 43.5 was predicted, assuming
various habitat improvements ave made,

Table 2. Current and Potential Pronghorn Habitat
Suitability Ratings for Buenos Aires NWR, 1987.

Category " Rating “Rating
A, Historic Occurrence o 2.5
‘ B, Land Status 3.5 4.0
C. Topography o 3.0
D, Cover AU 2.5 4.0
2, Range Conditions ‘"”:" | 2.5 4.0
F. Presence of Other Ungulates 4.0
G. Fences L , 3.0 4,0

H. Scasonal Availability of Habitat 4.0

I. Available Water 3.0 4.0

J. Habitat Discreteness 2.5 4.0

K. Human Disturbance 3.0

L. Range EBExpansion Potential 2.5 4.0
_Totals . L S oo ‘, e e 236.0 . I 4305, _

Habitat suitability ls only roughly estimated in this process.
Key features fLor pronghorn are abundance and divorsity of forbs,
grasses, shrubs, and trees; abundance and diversity; number and
distribution of avallable water sources; canopy cover and height;
Eence types; and predator populations. The team believos that
further study of these factors should be conducted prior to
relecase of pronghorn.
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We estimate that the RBuenos Alres NWR contains approximatoly 130
sections of vegetation types potentially suitable for pronghorn.
With managoement, tho contire refuge could be considered potential
pronghorn habitat, 1n addition, there are substantial areas off
the refuge to tho north and east for additional population
expansion. The portions of the refuyge best suited for release
are areas A and B (Fig. 8). Arca A is best suited for initial
release, while Area B should undergo a prescribed burn prior to
a release,

Rased on Southern Arizona's average pronghorn densities in other
populations, it is rcasonable to anticipate a population of 150~
200 pronghorn primarily centered on the refuge, if improvemaents
in the habitat are mads, - :
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REINTRODUCTION SCENARIOS

AVAILABILITY

Sonoran Pronghorn

Racause the existing population of Sonoran pronghorn is extremely
small, the number of animals available for transplant or
relntroduction efforts would be liwmited, Therefore a successful
program would require captive propagation from animals captured
from the current population,

bue to the endangered status of the Sonoran pronghorn, the
capture and removal of any individuals from the current
population would require a no-jeopardy opinion subsequent to
compliance with The Endangered Species Act.

Initially, six to ten pronghorn would be captured from the
current population and relocated to a breeding enclosure at
Buenos Aires NWR, In order to ensure genetic inteqrity,
additional animals would be capturaﬁ and added to the captive
herd as available, ;

Estimates of the time requirsd for Lhe captiva herd to expand to
at least forty animals range from four to seven years, With no
mortality and every doe bearing two fawns each reproductive year,
the herd would exceed forty in the fourth year. With 10%
mortallty and an annual average of one fawn per doe, it would
take seven years., At that time, .the herd could be free-released
on tho refuge. e

For the first two years after release, Sonoran pronghorn should
be contained and monitored withip the boundaries of the refuge.
Monitoring would allow the USFWS to implement any needed predator
control, conduct systematic intensive surveys to determine
population statve and integritiocos, and dotormine ‘scasonal habitat
solection. This would also facilitate romoval of tho Sonoran
pronghorn if for some reason the transplant should fail,

Chihuahuan Pronghorn
For Chihuahuan pronghorn, the following options are available:

1. Arizona Game and Fish Department has a contihuing cooperative
program with Texas Parks and Wildlife bDepartment to supply each
other with surplus Chihuahuan pronghorn and desert bighorn for
restocking of native species in available habitat,

In recent years, Texas has been actively attempting to

reestablish bighorns from Arizona stock. 1In return, they have
beun vary coopoerative in providing Chihuahuan pronghorn from the
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REINTRODUCTIO&_SCENARIOS

AVAILABILITY

Sonoran Pronghorn

Because the oxisting population of Sonoran pronghorn is extremoly
small, the number of animals available for transplant or
reintroduction efforts would be limited.. Therefore a successful
program would require captive propagation from animals captured
from the currant populatinon,

Due to the endangered status »f the Sonoran pronghorn, the
capture and removal of any individuals from the current
population would reguire a no-jeopardy oplnion subhsequent to
compliance with The Endangered Spoctes Act,

In1tia11y, six to ten pronghorn would he captured from the
current population and relocated to a breeding enclosure at
Buonos Alros NWR. 1In order to ensuro genetic integrity,
additional animals would be capLurnd and added to the captive
herd as avallable,.

Estimates of the time roquired for the captive herd to expand to
at lecast forty animals rango.from four to seven years. With no
mortality and every doe hearing two fawns cach reproductive year,
the nerd would exccod forty in the fourth year, With 103
mortality and an annual gverayge of one fawn per doe, it would

take seven years. At that time, the herd could be free~reluased
on the refuge, ' -

For the first two yeaés after kelease, Sonoran pronghorn should
be contained and monitored within the boundaries of the refuge.
Monitoring would aldow the USFWS.to implement any needoed predator
control, conduct systemaLic intanédvo surveys to determine
population status /and 1n\egritieb,\and daetermine seasonal habitat
selection, This %ould also faci]itq%? removal of the Sonoran
pronghnrn if E?y'some reason the transplant should fail.

/ I
Chihuahuan Prdﬁghorn \\\&

N

For Chihuahuan pronghorn, the following oleons are available:

1. Arxzon{/GamL and Fish Departmant hag a cbnttnuing cooperative
program with Texas Parks and Wildlife Department Lo supply each
other with surplus Chihuahuan pronghorn and desert bighorn for
restocking of native species in avallabhle habitat,

In recent years, Toxas has becn actively attempting to

roestablish bighorns from Arizana stock. In return, they have
been very cooperative in providing Chihuahuan pronghorn from the
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Trans-Pecos Region for Arizona's pronghorn recovery program, -
These pronghorn have proven their ability to thrive in southeast
Arizona Dbased on experience with the Empire Ranch Transplant in
1981, It _should be possible -tn obtain about 100 pronghorn in
1987 and/or 1988 to reestablish another population in Arizona.

2. A proforable source of Chihuahuan pronghorn may be available
from the Gray Ranch population in southwestern New Mexico., The
climate of this area is similar to that on the Buenos Airos NWR,
However, it is likely that faewer pronghorn would be available
from this source, perhaps thirty to fifty animals initially.
Discussions on this subject have not yet been initiated with the
New Mexico Game and Fish Department,

3. As described in the "Current Status" section of this
report, the Arizona Game & Fish Department has hecn active in
reestabhlishing Chihuahuan pronghorn in southcastern Arizona
during the past six years. The resulting populations may provide
another possible source for tranzplant stock, depending on
surplus availability.

PREPARATIONS FOR RELEASE

Fencing

Sonoran Pronghorn - ‘ TR e

A Sonoran pronghorn propagation program at RBuenons Alres NWR would
require extaensive preparations, A site of at least 700

acres in prime pronghorn habitat, fsnced to house pronghorn i
safely and exclude predators, would be necessary. Removal of all T
predators from the enclosure- prlor to release and subsequent S
predator monitoring would be @eaantlal. e

Vegetative transects would he establishod within the enclosures

and closely monitored, The forage base of the enclosure would

have to be suitable for six-ten pronghorn during the first year,

and for increasing numbers each year, to a maximum of at least

forty in the fourth year. Supplemental feeding and watering may

_be necesgary as the captive herd nears suitahle size for free- T T
release, T

When the herd is ready for release, the enclosure could be
partially dismantled and the animals would then be released. All
additional fencing on the Buonos Ajres NWR should be inspected
and modified where necessary to prevent impedence to pronghorn
movements within the refuge and to contain them within refuge
boundaries,

Not being jumpers, pronghorn ygenorally negotiate fences by going
under the bottom strand of wire. Researchers have determined

23



that a wire-strand height of 16.inches above tho gqround is
sufficient to allow passage of pronghorn, Most four-strand
harbed-wire fences allow cncugh clearance and can still-retain
livestock., The many five-strand fences on the refuge, however,
may have to be altered to accommodate pronghorn,

Net-wire or sheep fences are impenetrable bhavriers to pronghorn,
Only one such fence is known to be on the refuge, and it could
casily be removed or breached to allow passage of pronghorn,

Chihuahuan Pronghorn

Fencing preparations for Chihuahuan pronghorn would be simpler,
It will be necessary to further evaluate and in some casas wmodify
pasture fences on the refuge td allow unimpedod expansion and
movement of the pronghorn, as described above.

Containment of a Chihuahuan prorghérn population to the refuge
would not he a desirable objective, except for the approximately
five miles of U.5./Mexico boundary. 1t would not be advisable to
allow either subspecies to mova freely out of 0,8, protection and
management control at this time, Houthward movement should be
impeded by fortification of tha international boundary fcnce and
perhaps also an existing refuge pasture fence a minimum of one
mile north of the border., This would also lessen the possibility
of poaching. o

Hator
For Chihuahuan pronghorn, the availablity of water is of prime
importance. Although many earthen tanks exist on tho refuge,

their permanency depends on runoff and therefore is not assured.

Maintenance and possibly expansion of existing permanent watering

systems will be necessary to Insure that permanent reliable water

sources are easlly accessible to pronghourn.

Further analysis of permanont water sources on the refuge will be
necessary prior to any pronghorn free release, If water sources
are insufficient to sustain an abundant populition, the Arizona
Game & Fish Department would recommend and cooperate with the
U.sse Fish & Wildlife Service in planning _and constructing--—- - -
-additional sources. = =

CAPTURE

Sonoran pronghorn captures would he conducted during late
October, so that does would already be bred, the captures would
not interfere with rutting activity, and temperatures would be
favorable, Capture would be accomplished with hand-held net guns
fired from jet-powered helicopters., The animals would then be
sling-carried to a staging area for transport to the refuge,
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For Chihuahuan pronghorn, the drive*trap caprure morhod haq hoon
used successfully. ~In this method; a heligopter .and ground
personnel drive the pronghorn into a wing fence that leads 1nLo a
net corral. There they are are hand-caught, eartagged,
1nnocu1atod, and loaded into transport tratlers.

Capture would be conducted by the state wildlife agoncieq

involved, depending on the source site, Past captures conducted
cooperativcly with Texas Parks and Wildlife have been highly
successful. Capture mortality ality has heeén slight, generally about
3-5%, FExperienced personnel will prepare a capture, transport

and release plan and conduct the operation in cooperation with

U.S, Fish and Wildlife Service.

The number of animals to be captured will depend on tho o
subspecies to be transplanted. The initial number of Sonoran -
pronghcrn for propagation would be six to ten animals. Depending

" on the source, the number of 'Chihuahuan pronghorn for direct
release would be fifty to one hundred animals,

MANAGEMENT

Predator COntrol R
T . . v

.Somo predator’ conLro] will. he neoessary to ensure- maximum Lo

survival of elther transplant. candidate subspecies, Control o /

, Lo . activities should take plaue prior Lo dnd possibly during Lhe e

o S peak fawning period.jii - ) S T et

For Sonoran pronghorn. iniﬂ.a; centroh efforts will invlve ] :
—- - renoval-of-all) predators- frpm he ~-breeding-enclesure anat—
maintenance of .a- predator“resxsrant fence, .. Prior to releasa. of. :
the herd from the enclosure, additional control measures may be I
necessary. ‘ , A

Although predator trapping can be used where appropriate, the
o v preférred control method . is . aerial gunning from a helicopter.
"_mw—"—~~"m—jv~~~~"q ;—---— Cantrok--efforts-should -be- cenductad -annually-until. pronghorn
v ! population numbers exceed 200.. . \ .
;
|

Tho number of pronghorn re]eaeed will determine the duration or
predator control, With adeguaté control, the annual fawn

. survival should he 60«70 fawns:per 100 does, allowing the

. population to double in about.three years. Without predator
control, the transplant woulu have to be much larger, prefexdbly

over 100 animale. .

SURVEYS

For -either subspecies, intensive population surveys would be
necessary, '

N
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~survival/ should be 60~70-fawns per 100 does, allowing the

For Chihuahuan pronghorn, the drive-trap capture method has boen
used successfully., In this mothod, a helicopter and ground -
personnel drive the pronghorn into a wing fence that leads into a
net corral. There they are are hand-caught, eartagged,
innoculated, and loaded into transport trailers,

Capture would be canducted by the state wildlife agencies

involved, depending on the source site. Past captures conducted
cooperatively with Texas Parks and Wildlife have been highly
successful, Capture mortality ality has been slight, generally about
3-5%., Experienced personnel will propare a capture, transport

and release ‘plan and conduct the operation in cooperation with

U,S. Fish and Wildlife service,

The number of animals to be captured will depand on the
subspecies to be transplanted., The initial number of Sonoran
pronghorn for propagation would be six to ten animals. Depending
on the source, the number of Chihuahuan pronghorn for direct
reloase would be fifty to one hundred animals.

MANAGEMENT

Predator Control !

Some predator conLrol/will bo,necessary to ensure maximum
survival of either Lransplant cendidate subspecies, Control
activities should take placae’ pr\nt to and possibly during the
peak fawning poriod.

For Sonoran prong»orn, initial control efforts will involve
removal of all predators from the broading enclosure and
maintenance of a predator~resistant fence. Prior to releasc of
the herd from the enclosure, additional control measures may be
necessary. /

/ . .
Although predator trapping can be‘used\where appropriate, the
preferred control method is serial gunning from a helicopter.
Control effgrts should he conducted annua1]1 until pronghorn
populaLion nunbers exceed 200. y

. \ ~
The numbof of pronghorn releascd will detormine the duration of
predator /control. With adequats control, the annual fawn

population to double in about three years, Without predator
control, the transplant would have to be much larger, preferably
over 100 animals,

/

/

SURVEYS

For either subspecies, intensive population surveys would be

ngcessary. !
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sSurveys for -Sonoran pronghorn within a breeding enclosure could
be conducted only from the ground., After the population is free-
released within the refuge boundaries, ground and-aecrial surveys
would be required, Ground observations would be made
intermittently throughout the year but should be intensive during
peak fawning within preferred fawning habitat., Aerial survoys
would be conducted biannually, once during mid-winter to
determine total population size and again during late spring to
determine fawn recruitment., Should Sonoran pronghorn become free
released throughout the Altar Valley, efforts would he lessonod
on ground surveys but increased during aerial surveys, Aerial
surveys would be conducted biannually during the same time
intervals but would be oxpanded to include pronghorn habitat
throughout the Altar Valley.

Hunting

Due to the endangered status of Sonoran pronghorn, they could not
be hunted until that status is removed. The endangored status
could be petitioned for delisting 17 Sonoran pronghorn become
successfully established throughout the Altar valley in excess of
300 individuals, without a substantial decline in the current
population, If this occurs, a limited hunt may be possible,

No stipulations against Chihyahuan pronghorn hunting exist,
although no hunts have yet beon-authorized in any of the three
Chihuahuan populations now being established. Howevor, hunting
remains a viable and desired thjective of Chihuahuan transplants,
Arizona poermits extremely conservative buck-only pronghorn
hunting in twenty-two hunt areas, with B18 permits issued in
1986, An. indication of the demand for pronghorn hunting ls seen
in the number of first choice applicants for these permits, which
totaled 8,617 in 1986, Arizona Game and Fish Department would
cooperate with rofuge personne! in establishng hunt permits, if

the population should achieve sufficient humbers to authorize
them.,

Habitat Manipulation

A variety of methods can be {mplemented on the refuge to improve
and increase antelope habitat. In most cases, the same hahitat

Prescribed burning is probably the most effective method for
maintaining "openness", creating plant diversity and stimulating
forb growth,

The area of the refuge which the teams considers currently
optimal for pronghorn release was greatly improved by a 10,000~
acre wildfire in May, 1986. Othar potential habitat could be
similarly improved by fire. So impressive are the results of
this fire that we recommend prescribed burning of potential
release areas on the north end of the refuge prior to pronghorn
release,



Grazing is another method that can be usced to stimulate forb
growth, but livestock competition for water and reduced fuel
loads for carrying effective fires may outweigh the bonefits of
this method.

Conflicts

As numbers and hord integrity improve after Sonoran pronghorn are
free~released on Buenos Alres NWR, pronghorn should be allowed to
expand throughout the Altar valley. This would require
cooperation of local ranchers and landowners, Any conflicts
would be addressed by individual discussion and compromise,

It is possibl@, though unlikely, that a limited number of
americana pronghorn are currently free-roaming in the Altar
valley. After Sonoran pronghorn are froe-releascd, these two
subspecies might intermix, affecting genetic integrity of the
Sonoran subspecies. Prior %o the roelease, therefore, any free-
roaming americana pronghorn should be located. If interbreeding
appoars likely, the situation should be rectified,

Perhaps nore significant, the Axizona Game and Fish Department
believes that the presence of oudangered Sonoran pronghorn on
the refuge may conflict with the hunting of other species such
as deer and javolina (Ron Olding, pers. comm., 1987).

One of tho proposed locaticns for the Department of Energy's
superconducting supercollider. proéoct utilizes sections & and 7
of the northwest corner of the refuge (Fig. 8)., If this

location is selected, it could have some impact on the pronghorn.
No habitat management conflinlts between masked bobwhite and
pronghorn are forseen, 1In Fact,. such procedures as controlled
burn., brush control, and predator control which are or have
been considered for the benefit of the masked bobwhite will also
benefit both Sonpran or Chihuahuan pronghorn. Howaver, the

. addition of another endangered species to the refuge may result

in more complex administrative management prohlems.,
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DISCUSSION

The study team established that pronghorn of some form did
inhabit the Altar Valley at one time. However no historical
cvidence exists to substantiate which subspecies, A. a.
sonoriensis or A. a. mexicana occurred on the refuge. Without

Lot 4 LoTR 124 mearztana
historic evidence, the decision must be based on biological
factors.

In terms of “"biological soundness", it appears that A.a, mexicana /
is the most suitable alternative for the current refuge

environment, Analysis of hapitat and climate indicate that

Buenos Alres NWR conditions are much closer to those of A, a.
mexicana habitat than that of A, a. sonoriensis, Forage “quantity

is greater and the climate is wetter and cooler than where

existing Sonoran pronghorn populations persist. This does not

mean, however, that Sonoran pronghorn would not thrive cqually

well on the refugo,

An introduction of Chihuahuan pronghorn would probably be easier
than Sonoran from an administrative standpoint. Extensive
transplant experience in wastern states indicates that the much
larger number of available antelope would greatly increase
chances of establishing a new . population., Costs of facilities,
personnel, predator control,,and monitoring would be .
significantly lower for the-Chibuahuan pronghorn alternative, 1In
addition, Chihuahuan pronghoris, would be expected to provide a
small huntable population within five years.

on the other hand, some rosearchers beiieve that reintreduction
of Sunuran pronghorn into the Buenos Aires NWk may be one of the
last chances to expand numbers of this endangered animal to
recovery levels. 1In addition, -2 population on Buenos Aires NWR
would serve as a second "insurance" population in case of a
disease outbreak or other oaLastrophe in the existing population.

So little is known about the habrtat needs of the Sonoran
pronghorn that predicting the success of a propagation and
transplant attempt is difficult, Current habitat conditions make
it difficult to draw-conclusion as to the true extent of its
former range. Whether or not there remains enough potential

habitat west of the Baboquivari Peak to allow for recovery is
debatable.

An objective of the recovery plan for Sonoran pronghorn calls for
a populatinon of 300 animals in the U.8, The present range has
not maintained more than 100 pronghorn in historic times. No
data have bheen collected which establish the limiting factors of
the relatively extensive current range. The team agrees that
additional studies of. this subspecies are lwmperative.

1s the Buenos Aires NWR the only remaining option for the
recovery of A. a. sonoriensis?  Would A. a. sonoriensis thrive
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in the Altar valley, even though it is adapted to a much
different biotic community and climate regime? - These guestions
are unanswerable at this time, but deserve consideration.

After oxtensive discussion and consideration of all the data
presentod in this report, the study team was unable to reach a
consensus about which subspecies would be preferahle for a
reintroduction onto the refuge, Three members believe A. a.
mexicana to be preferable and two support an A. a. sonoriensis
transplant, We all agree, howaever, that the refuge is suitable
for pronghorn and that either subspecies could probably do well
there, o

Regardless of the subspecies chosen for reintroduction, a
detalled pronghorn management plan should be developed, We
recommend that a study such as the one described in the "Buenos
Airos NWR Suitability Analysis® section of this raport be
conducted: prior to any introduction, in order to obtaln
additional information necessary for developing an effective
management plan.
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ARIZONA GAME AND FISH DEPARTMENT
~ INTER-OFFICE MEMOQ

TO: Ray Lee ' ' ‘
i -:310
i FROM: Ron Oldinyg %2' '
{ .
! SUBJECT: Bighorn and Antelope Poteontial Transplant Sites
N ]
DATE:

Fabruary 27, 1985

Below are listed potential transplant sites for bighorn or
antelope within our Region. We are most intereated in pursuing
for fall 1985 additional pronghorn (Chihuahuan) for the San
Bernardino and bhighorn for the northwest Galuixo Mountains,

‘-

ANTELOPE W PRIORITY

33

UNTT BLGIIORN PRIORITY
29 Krentz - SE side R Chiricahuas M
300 *S.B. Valley Lot U (eontinuing) Pedregosa Mins L
. N Douglas Airport LM , .
‘ Chiricahua Mon., - Pat Hills M
308 sunizona area ‘ L
o o 3 Chrele T OHALly supplement 0 M S e
! 32 . ‘ *NW Galuiros-~cont, H
33 T ‘ Pusch Ridge-supplement M-
34A . RN
‘34D L
35A - . o ) .
358 .
36A Altar valley M Cerrxo Cororados M
“ : 6B " " H Tumacacorisg M
. ) 36C " " s - M Coyotes M
: . 31A ‘ Picacho Mtns ! M
...t 3mB.  Antelope Peak ‘' = L_ - S
i 378 Mineral Mountains MH.



ARIZONA GAME AND FISH DEPARTMENT
“~ INTER-OFFICE MEMO .
INTER-OF 3

TO: Bruce D. Taubort, Chief — v
Wildlife Managoment Division W /m v
FROM: David E. Brown, Supervisor ' ”
Game Branch
SUBJECT: Big Game Transpian; Schedule

DATE: Febtuafy 20, 1987 ‘

The Game Branch proposes the following blg game transplant
schedule for 1987 and 1988:

 BIGHORY SHEEP

Transplant Period bouruo }* Dastination
N 1
‘ Summer, 1987 ' Reglon III " Colorado (20)
{drop net) ‘ JUAM{.w Unit-168—~Needlos_Poak-{15)
‘Qﬁ n - , ' / 3 . : '
HWinter, 1987 Reyion IV  Unit 39 - Gila Bend (15-20)
{net-gun, et al) Unit 24A -~ Suporstitions
.t (15-20) or Undt 28 - Gila Boxl
» ‘ Summer, 1980 ‘ Rogiob@iiiiuf Unit 12A -~ Hack's Canyon
{drop net) St (15+20)
Winter, 1988 Rogiéﬁ‘?V?f' Toxas (10-15) .;'
{nat gun, et al) ..+ Unit 24A - Suporstitions

(20-25) or Unit 28 - Glila Box

-

S CANTELOPE SR
Transplant Period Source - Dastinatlion
Winter, 1987 Colorado  Unit 13A - Strip (50-60)
' ‘ Unit 20B - Hillsido (40-50)
Winter, 1988 "I Toxas' o ﬁ"it!BGCFWTAltarWanlay{??
ST 6100 110}
¢ 3 1 Game Branch proposes La Barge Mountain in the Superstition

Mountaing as first priority.
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- Appendix 2

Biotic communities #ssociated with Pronghorn
distributiocn:in the Southwest.
{Biotic Communities Qﬁ gthSOuthwest, 1980, nrown and lLowe).

.....
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MicroSasrvices,; Inc.

*

THE FOLLOWING ORIGINAL(S) PHOTOGRAPHED
ON THIS MICROFILM WAS NOT COMPLETELY
LEGIBLE. THEREFORE THE QUALITY OF THE

MICRO IMAGE IS BEL.OW STANDARDS.

*XEROX COPY
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Appendix 3

Climographs‘for.selected stations long-term
precipitation averages (1931-1980).
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Appendix 5

Guide to foruuwleting pronghorn antelope transplant
priorities in Arizona.
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GUIDE 10 FORMULAYTING
PRONGHORN ANTELOPE TRANSPLANT
PRIORITIES IN ARIZONA

David E. Brown

Unlike some other states, pronghorn were .never extirpated
from Arizona. After reaching a lov of an estimated 650 animals
in the early 1920s (E., W, Nelson 1925, USDA Bull, 134¢),
pronghorns again -inckcased to huntable numbers in the northern
portions of the stats. Pronghorns were extirpated however, from
the Arizona Strip, southeast Arizona (Cochise, Graham, Santa

Cruz, and eastern Pima County), and parts  of west central
Arizona, o

Beginning in 1942-43 a trapping and transplanting progranm
reintroduced pronghorn to House Rock Valley, the Sonita-Elgin
Valley, San Rafael WValley, parts of Sulphur Springs Valley, and
near Arivaca, Transplants to San Simon Valley, north of Oracle
Junction, and Sheriff's Maesa between the Sierrita and Cerro
Colorado Mountains wero unsucceasful.

In 1961, pronghoLn‘transplants were again initiated,'this
time to the Arizone 3Strip, After  successive transplants,

pronghorn were once ‘again established in Antelope-'Valley and

adjacent areas Ln Game Management Unit L2A. In 1979 and again in
1982, pronghorns from th: Great Basin and eastern- Colorado were
released in the Main Street Valley area in Game Manageoment
Unit 13B in hopes of establishing a population there.

Also in 1981. va.. 90 .Antilocapra americana mexicana were
transplanted from west- “fexas to the Clcncga Ranch between the
Whetstone and Santa Rita Mountains 'in ‘Game Management Unit 348,

- Follow-up transplants ave planned.

Other potential prdnghorn transplant sites have been
proposed for areas in  San Bernardino Valley, Sulphur Springs
valley, Altar Valley, areas within the Tonto National Forest, the

Hillside-Kirkland  area,” and isolated areas in northern Arizona,

To maximize the chances of success and establish a priority for

_future_transplant efforts, -the following-criteria were devéloped

for scoring and rating . candidate areas., - Bach criteria has a
rating from L to 4, A rating of 1 in any category would preclude
a transplant. - .

A, Hxstovic Occurrﬁncc of Pronjhorn- The past presence of
the subspecies of pronghorn avallable is an indication
that the proposed site was at least formerly sultable
for this race, Thn larger and/or more persistent these
populations weve, the higher the rating--provided that
factors clearly fdentifiable as responsible, for the
initial declinc are no longer present.
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‘c.

1. Mo records of occurrenca,
2. No records of sizable numbers (100+),
3. Sizable numbers present after the year 1900.

4, Sizable numbers "of animals present after the year

1925,
Land Status: This considers the dominant land-
ownershlp pattern, Those' areas administrated by a

public land management agency having a commitment to
wildlife and public hunting were given a higher
priovity than lands reseryed or subject to more
utilitarian use.

1. Mostly - U.S. -National Park Service or Indian
-Reservation Lands. ;

2. Mostly State and/on private lands.
3. Mostly SLaro of Awizona lands,

4, Mostly U. S.r Forest Service or Bureau of Land
Management 1anda._

Topograp ,ach sito is to be rated for suitability
of terEéEn' y Undulating plains, 1low hills, - and

.extensive areas '6f 'géntle relief were consxdcrod good

fawning siteg and escape topography.

ny,

1. Little levpl ground° topography broken with sharp

relief,

i. Some level plaxns but low rolling hills lacking or
nearly so) canyons and incised drainages present,

.3. Level plains with some low hills of gentle rellef)

few areas diSJGLtEd by canyons -and drainages not
incised. - i

4. Extens,iv,e ,pla_ihs,ﬂith .areas. of. 1o,w,,,hills,,,.,,"hidden!!ﬁ

folds, swilas, and valleys; few canyons, and
drainages not deeply incised,

Cover: ‘Lahdscape physiognomy is an important factor
that can be subjectively evaluated:; .- Sites having
extensive vistas, a' generally open vegetative cover,

and little or no shrub or tree cover are favored over

sites havxng a densely structured or brushy aspect wiLh
vegetation 2 m or more in height.

) \
1, Mostly shrubby,‘ brushy cover (e.qg.; junipers,
chaparral, etc.). :
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Cd. nueh sheabuy (- brushy cover with an interspersion 6f - -

. low structured open vegetation,

V ~ T3V someshrubby, bfﬁégy “cover interspersed with. low

Y S e

T structured open ..vegetati‘on.
' i. Mostly uncluttered” open  terrain . with . ‘only.
occasional brushy cover,
E. Range Conditions: The presence. (or absence) of
perennial  forbs -and other favored ‘pronghorn: foods -
should be noted, Conversely, the presence or dominance
' Of noxious weeds’ and perennial shrubs such _as: burroweed -
. (Haploppus tenuisectus); and snakeweed " (Gutierrezia
Sarathroe) are Important from a negative standpoint, !
The density. ,,and,;{xs,tructq:er of reaidual grasses and/or
shrubs is also lmportant for fawning gbver. ‘ N
l, Poor .-- Pow perennial forbs; perennial grassas
Scattered, with poor. vigor, and closely _cropped, e
" Browse-specigs show hedging. . Annuals brevelant and;
.the dominant ‘tover - is. such -noxious. sghrubg- ,
burroweed and snakeweed. ‘ : . : ;
2. Fair -- Perennial forbs and .grasses - found at some- S
distance from water. Browse and grass cover are e v
less than thrifty condition .except where far from. . -
) wvater. Noxious: shrubs interspersed among short - O
“ o _ 8tatured, scattered grass cover. w o "
T : 3 ~ 3. Godd " <= Perennlal =~ forbs scattered " throughout, . . .
T T Grass cover:: i :avthrifty -condition. with perennial’’ .
grasses - -havin ed “heads wvisible. ——Key —browsga,: -
e e e e ""s’p’e’c’te’s”éh’é@:ﬂg d . growth and little hedging. = Shrub, ¥ A
.. ! cover compact dnd fot composed of noxious species, !
') . . S b . ' . ' o i
o 4. Excellent --: A great variety of perennial forbs
T available; .:wesidnal - grass - cover —present  “from
" . previous ye Rerennial forbs, grasses, and/oy
compact - sh¥ubg ,a_ng__v,b‘,t:_ows.&_w.arev--.--t,hvr—,i-ft—y———a—n& T o
e T e e T T widaespread, ttle bare ground with noxious shrubs
scattored and:in lpw density,
. . -F.. Presence. of Other Ungulates: Competition for forage.
’ exlsts  betwden L pronghorn T and domestic - sheep, and’
T between: pronghorn and tattle if the range is heavily
N j - stocked, Livestock “may also graze out or shorten the
| grass and/or shrubp cover used to conceal Pronghorn
* Eawns,  Deer, dnd equines, if in .large numbers, may
‘ ! also compete- for i forage with pronghorns, - - and may
i ‘indicate a ‘genetal unsultability of the habitat Eox
i pronghorn., The presence of ungulates that may act ‘as v
; hosts for ‘px’:onghorn diseases is - anothet - - ‘
; conslideration, Of 'sfyecial concern in this regard are :
) ' : .§
- . - .
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domastic shuop, youty, uninspacted steers, and
excessive numbors of deer, :

l. Heavy use by livestock (cattle and horses), and/or
the pasturlng of sgheep and goats in most of . the
release area, A year-long cow-calf operation is
the ranch management plan on most of the-proposed
rclease site.

’

2, Heavy use by cattle and horses; no sheep or goats

in vicinity of release site, Cattle use mostly

seasonal; large numbers of deer may be present,

3, Moderate use by cattle; no sheep or goats in
vicinity of rclease site,  Cattle operations are
confined to seasonal use by steers, low or moderate
number of deer present.

4, Light or no grazing by cattle; cattle use seasonal
only. No sheep or goats in vicinity of release
areaj deer numbers low or moderate.

w

Fences: ‘Fences,  if numerous, and 1iI woven or. ’bf‘
several standsl‘f“cun severely handicap pronghorn

movement. Thpse restrictions can result in pastures
being unavailabld for pronghorn and reducing »'the
quantiLy and’ quality of pronghorn habitat.

J. Pastures sma i; numerons, well maintained 5 strand
fences and/o jhegp anCQb in candidate area.

2. ‘Pastureq small but fow well maintained 5 erand
- fences; no or- ﬁew woven sheep fences.

3, Pastures of’ moaarate size; at least some £enwes

.loose cnough to ‘Allow easy: passage of pronghorns.j

No or few woven sheep fences.

N

4, Pastures 1arge with most fences loose enough to

allow. easy passaye of pronghorns from one pasture
to the other. o

Seasonal Availabillry of Habitat: Although hofméii;»

not a problem iIn Arizona, severe winters can isolate -
-and --decimate— ante;op@'populations. “such ™ a situation

occurred in eastern- Arizona in l966-67 and -will happen
again in certain areab of the state.

At

+1l, Candidate dre""ubject to severe winters with daily

temperature maxima below freezing and/or heavy

snowfall during most winters. No readily available
winter range because of human occupatlon, lack ‘of

lowland areas, or other reasons.
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J,

2, Candidate areca periodically subject to severec
winters with 'dally temperature maxima below
freezing and/or heavy snowfall, Limited available
winter range because of human occupation, lack of
lowland areas, or other reasons,

3, Candidate area rarely subject to severe winters
with daily temperature maxima below freezing and/or
heavy snowfall. Winter range available in adjacent
areas, .

4. Area never subject to severe winters.
Avallable gg;g;; Large populations of pronghorn

require free water, *Although water need not be
generally available throughout the proposed habitat,

 some watet should be available at all times., Ideally
these: waters should be sufficlent, dependable, and

relatively uncontaminated. Natural waters. are almost
always developed .and therefore nmore or less
contaminated by livestock.

1. No free water located.

2. Permanent free water uncertain; available ‘waters
used by livestock, o

3. Permanent available water, all scurces used by
livestock. ..

4, Permanent ‘aVailablé free water, some relatively
uncontaminated by livestock. - A

Habitat Discreteness: Sites having a good dispersion
of potential pronghorn habitats are to be selected
for. Candidate habitats isolated by dense tover, steep
terrain, or otherwise unavailable areas are less
desirable than thos¢ having an interspersion of wmore
suitable types;, .=~ o : :

1, Pronghorn haBifats of suitable cover and topography

separated by poor quality areas.

2, Monotypic habiéét «- little variety--homogeneous
area of suitable gover and topography.

3, Good habitats -« an interspersion of adjacent areas
of suitable cover and topography.

4. Extensive aredas of a variety of good habitats,

. ' 0 \
K. :Human Disturbance: ‘Man's developments and recreational

use importantly effeat pronghorn distribution. Thosa

areas subject to large amounts of human activity have

less potential for a successful transplant than areas
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receiving a  minimum  of  disturbance. Mining,
prospecting, and+ recreation activity, and most
importantly, residential developments were conslidered
as detracting from a potential ' release site.

1, Candidate area has vesidential developments  or
receives heavy recreational, mining, or travel use,

2. Candidate area subject o residential deveiqpment
or receives substantial recreatlonal, mining, or
Lravel use,

3., Candidate area subject to moderate recreational,
mining, or travel use,

4. Candidate area subject to little human disturbance,

L. Range _Expangion Potential: The contiginous size of
potential pronghorny range 1is a- consideration -for
measuring the potential for population ecxpansion.
Areas having an inferved potential for: supportlng large
numbers of . pronghorns are - considered superior to
smaller areas of simllar or even superior habitat, ’

1. Little cpportunity for range expansloh; population
levels llkely to remain at less than 50 animals, '

2. Some oppgﬂnunxty for range expansion;, a released
. populatiod might expand (or remain) at 50 to
100 animals. - :

- 3. Good potential for range expansion; a population of
100 to 200.animals could be realized if the release
is succenaful.

4. Excellent potential for range expansion; a
population of more than 200 animals can be expected
if the release site is successful. .

It must be romembcred that no area, no matter how high its
aggregate score will' not result in a successful transplant if

landowners or leaséd” arve opposed to the establishment of”

pronghorns on their 'ringe. Landowner and/or leisee cooperation

“ls therefore —a -primary preveguisite for —any release—program — —--

providing the area i3 judged suitable by the above criteria.

An example of "how ﬁhe rating system would work is shown: in
the following table.
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